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Brouwer $D^{n}=\{x\in R^{n}|||x\Vert\leqq 1\}$
Brouwer . $f$ : $D^{n}arrow D^{n}$ ($f(x)=x$
$x\in D^{n})$ .
.
. $f$ : $D^{n}arrow D^{n}$ $D^{n}$
$x$ $f(x)\neq x$ $f(x)$ $x$
$S^{n-1}(\subset D^{n})$ $g(x)$ $g:D^{n}arrow S^{n-1}$
$i:S^{n-1}arrow D^{n}$ $g\circ i=id_{S^{n-1}}$ : $S^{n-1}arrow S^{n-1}$
$g_{*}\circ i_{*}=(id_{S^{\mathfrak{n}-1}})_{*}:$ $H_{n-1}(S^{n-1};Z)arrow H_{n-1}(S^{n-1}; Z)$ .
$H_{n-1}(S^{n-1} ; Z)\cong Z$ $i_{*}:$ $H_{n-1}(S^{n-1}; Z)arrow H_{n-1}(D^{n};Z)$ $H_{n-1}(D^{n};Z)=$
$0$




1569 2007 63-68 63
$X$ $Y$
$f,$ $g$ $f(x)=g(x)$ $x\in X$
$f$ : $Xarrow X$ $f$ $idx$ : $Xarrow X$
Brouwer $id_{D^{n}}$
$D^{n}$ $id_{D^{n}}$
$id_{D^{\mathfrak{n}}}$ $g:D^{n}arrow D^{n}$ $S^{n-1}$ $g|S^{n-1}\hslash l$
$(g|S_{n-1})*:H_{n-1}(S^{n-1}; Z)arrow H_{n-1}(S^{n-1} ; Z)$
$f$ : $D^{n}arrow D^{n}$ $f(x)=g(x)$
$x\in D^{n}$
$D^{n}$
1.1. $M$ $\partial M$ $n$
$i:\partial Marrow M$ $i_{*}::H^{n-1}(\partial M;Z)arrow$
$H^{n-1}(M;Z)$ $g:Marrow D^{n}$ $g(\partial M)=$
$S^{n-1}$ $(g|\partial M)_{*}$ : $H_{n-1}(\partial M;Z)arrow H_{n-1}(S^{n-1};Z)$







$M$ ( ) $f$ : $Marrow M$
Lefschetz $L(f)$
$L(f)= \sum_{i\geqq 0}(-1)^{i}tr(f_{*} : H_{i}(M;Q)arrow H_{i}(M;Q))$
Lefschetz $L(f)\neq 0$ $f$
( Lefschetz








$f$ : $Marrow N,$ $g$ : $(M, \partial M)arrow(N, \partial N)$ Lefschetz $L(f,g)$
$L(f, g)= \sum_{i=0}^{n}(-1)^{i}tr(f^{*}og_{!} : H^{i}(M;Q)arrow H^{i}(M;Q))$
$g_{!}$ : $H^{i}(M;Q)arrow H^{i}(N;Q)$ Gysin
$f,\hat{g}$ : $Marrow M\cross N$ $f(x)=(x, f(x)),\hat{g}(x)=(x,g(x))$ $M$
$\mu_{M}$ $\hat{f}_{*}(\mu_{M})\in H_{n}((M, \partial M)\cross N;Z),\hat{g}_{*}(\mu_{M})\in H_{n}(M\cross$
$(N, \partial N);Z)$
$\hat{f}_{*}(\mu_{M})\cdot\hat{g}_{*}(\mu_{M})=D(D^{-1}\hat{g}_{*}(\mu_{M})\cup D^{-1}\hat{f}_{*}(\mu_{M}))\in H_{0}(M\cross N;Z)\cong Z$
( $D$ ) $f$ $\Gamma_{f\text{ }}g$ $\Gamma_{9}$
$\hat{f}_{*}(\mu_{M})\cdot\hat{g}_{*}(\mu_{M})$
$\Gamma_{f}\cdot\Gamma_{g}$
$d$ : $Marrow M\cross M$ $d$ : $(M, \partial M)arrow(M\cross M, M\cross\partial M)$
Gysin $d_{1}$ : $H^{i}(M;Z)arrow H^{i+n}((M, \partial M)\cross M;Z)$ $1\in H^{0}(M;Z)$
$d_{1}(1)\in H^{n}((M, \partial M)\cross M;Z)$
$M$ $H^{*}(M;Q)$
{ $H^{*}(M, \partial M;Q)$ $\{u_{i}^{*}\}$
$\langle\mu_{M}, u_{i}^{*}\cup u_{j}\rangle=\delta_{ij}$
$d_{!}(1)= \sum_{i}(-1)^{\dim u}:u_{i}^{*}\cross u_{i}$







$= \langle\mu_{M},\hat{f}^{*}(\sum_{i}(-1)^{\dim u_{i}}u_{i}^{*}\cross g_{!}(u_{i}))\rangle$
$= \langle\mu_{M}, \sum_{i}(-1)^{dlmu_{i}}u_{i}^{*}\cross f^{*}g_{!}(u_{i})\rangle$
$= \sum_{j=0}^{n}(-1)^{j}tr(f^{*}g_{1} : H^{j}(M;Q)arrow H^{j}(M;Q))=L(f,g)$.
21. $M,$ $N,$ $f$ : $Marrow N,$ $g:(M, \partial M)arrow(N, \partial N)$
$L(f,g)=\Gamma_{f}\cdot\Gamma_{g}$
$L(f, g)\neq 0$ $\Gamma_{f}\cap\Gamma_{g}\neq\emptyset$ $f$ $g$
1.1 2.1 1.1
$H^{p}(D^{n};Q)$ $p=0$ $Q$ $0$ $L(f, g)=f^{*}g_{1}(1)$
$f^{*}$ : $H^{0}(D^{n};Q)arrow H^{0}(M;Q)$ $g_{!}(1)$ $g_{*}(\mu_{M})$
$H_{n}(M, \partial M)g_{*}\downarrow$ $arrow^{\partial_{*}}H_{n-1}l_{9}^{\partial M)}arrow^{i_{*}}H_{n-1}(M)\downarrow g*$
$H_{n}(D^{n}, S^{n-1})arrow^{\partial_{*}}H_{n-1}(S^{n-1})arrow^{i_{*}}H_{n-1}(D^{n})$
$i_{*}::H^{n-1}(\partial M;Z)arrow H^{n-1}(M;Z)$ $\partial_{*}$ : $H_{n}(M, \partial M)arrow$
$H_{n-1}(\partial M)$ ( ) 1.1 $(g|\partial M)_{*}:$
$H_{n-1}(\partial M;Z)arrow H_{n-1}(S^{n-1}; Z)$ $\partial_{*}\circ g_{*}=(g|\partial M)_{*}\circ\partial_{l}$
$\partial_{*}$ : $H_{n}(D^{n}, S^{n-1})arrow H_{n-1}(S^{n-1})$
$g_{*}:$ $H_{n}(M, \partial M)arrow H_{n}(D^{n}, S^{n-1})$ $g_{*}(\mu_{M})\neq 0$




$n$ $f$ : $Marrow N,$ $g$ : $(M, \partial M)arrow(N, \partial N)$ $f$
$g$ $C(f,g)=\{x\in M|f(x)=g(x)\}$ $x_{1},$ $\cdots x_{k}$
$C(f,g)\cap\partial M\neq\emptyset$ $I_{x}:(f, g)$
$x_{i}$ $D^{n}$ $f(x_{i})=g(x_{i})$ $D^{n}$
$\overline{V}_{i}$ $f(\overline{U}_{i})\subset\overline{V}_{i},$ $g(\overline{U}_{i})\subset\overline{V}_{i},$ $i\neq i$ $\overline{U}_{i}\cap\overline{U}_{j}=\emptyset$
$\overline{V}_{i}=D^{n}\subset R^{n}$
$x\in\overline{U}_{i}$ $g(x)-f(x)\in D^{n}$
$g-f$ $(\overline{U}_{i},\overline{U}_{i}-\{x_{i}\})$ $(D^{n}, D^{n}-0)$
$g-f$ $I_{x},(f\sim)$ Lefschetz
Lefschetz . $M,$ $N$ $f$ : $Marrow N,$ $g$ : $(M, \partial M)arrow$
$(N, \partial N)$ $(C(f, g)$ $x_{1},$ $\cdots x_{k}$





3.1. $f$ : $S^{n}arrow S^{n}$ $f(-x)=-f(x)$ deg $f$
. $f$ $g$ $g(-x)=-g(x)$
$x$ $-x$
Lefschetz $L(g)(=L(g, id_{S^{\hslash}}))$
$L(f)$ $L(f)=1+(-1)^{n}$ deg $f$ deg $f$ $\blacksquare$
Brouwer Lefschetz
3.1
3.2. $M$ $Z_{2}$ $n$ $S^{n}$
$Z_{2}$ $Z_{2}$ $f$ : $Marrow S^{n},$ $g:Marrow S^{n}$
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